W ith short-term interest rates at historic lows and increased concern about deflation (not disinflation, but deflation), many analysts have expressed concern that the Fed will not be able to conduct monetary policy if the federal funds rate-which the Fed currently targets in the conduct of policy-falls to zero. Others claim that the Fed has other weapons in its arsenal that it could turn to in the event that the federal funds rate drops to zero. One claim is that the Fed could conduct monetary policy by buying government securities or other assets instead of targeting the funds rate. There is a sense in which this argument is correct and a sense in which it is not. The point of this discussion is to make this distinction clear.
The Fed has used a variety of short-run operating objectives over the years-free reserves, excess reserves, nonborrowed reserves, and (since the mid-to-late 1980s) the federal funds rate. While the operating objective has changed, the primary tool for achieving the objective essentially has been open market operations, i.e., buying and selling government securities.
The federal funds market rate is the rate paid for balances held at the Fed by banks (and other institutions) when those balances are traded. These balances are part of the banking system's reserves and are used to effect payments and meet statutory reserve requirements. The federal funds rate is determined by the supply of and demand for these balances. The Fed influences the funds rate by using open market operations to alter the supply of reserve balances relative to demand. For example, if the Fed wishes to reduce the funds rate, all other things the same, it must increase the supply of reserves. 1 Hence, open market operations are not another weapon in the Fed's arsenal, but the only weapon in its arsenal.
There is a sense in which open market operations and targeting the funds rate might be viewed as alternative weapons, however. Consider the following example. Assume that the Fed is targeting the funds rate and that the market funds rate is currently at the target level. Now assume that there is a decline in interest rates due, say, to a drop in the demand for credit. This puts downward pressure on the funds rate. If the Fed does not wish to change its funds rate target, it must reduce the supply of reserves by selling government securities. With the funds rate target unchanged, some would say that monetary policy has not changed. From the perspective of open market operations, however, the Fed has tightened monetary policy.
Open market operations and the funds rate target need not be viewed as alternative weapons even in this case, however. Economists would generally argue that monetary policy became tighter in the above example not only because the Fed sold government securities, but because it kept the funds rate above the level that it would have moved to in the absence of these actions. According to this view, monetary policy is tight (easy) when the Fed attempts to keep the funds rate above (below) the level that would exist in the absence of policy actions, which might be called the equilibrium federal funds rate. From this perspective, monetary policy can be viewed either in terms of open market operations or the funds rate target relative to the equilibrium level. In one case, the degree to which monetary policy is tight or easy is measured by the difference between the target and equilibrium funds rates; in the other, it is measured by the magnitude of open market operations. If the federal funds rate were to reach zero, open market purchases of government securities would not cause the funds rate to fall further. Hence, it would make no sense to characterize policy in terms of the funds rate. Open market operations could continue to serve as the policy tool, however, and the Fed could continue to ease policy by buying government securities.
-Daniel L. Thornton 1 The Fed must change the supply of reserves even in cases where the funds rate 4. The percent change from year ago refers to the percent change from the same period in the previous year. For example, the percent change from year ago in x between month t -12 and the current month t is:
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Inflation and Inflation Expectations
The shaded region shows the Humphrey-Hawkins CPI inflation range. Beginning in January 2000, the Humphrey-Hawkins inflation range was reported using the PCE price index and therefore is not shown on this graph. See notes on page 19. 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 Percent, Real rate = Nominal rate less CPI inflation 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 Monetary Trends 1995 1996 1997 1998 1999 2000 2001 2002 2003 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 Percent Actual Target Inflation Rates 4% 3% 2% 1% 0%
Federal Funds Rate and Inflation Targets
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The shaded region shows the range of projections published in the Monetary Policy Report to the Congress. 86   87  88  89  90  91  92  93  94  95  96  97  98  99  00  01  02  03   86  87  88  89  90  91  92  93  94  95  96  97  98  99  00  01  02  03   86  87  88  89  90  91  92  93  94  95  96  97  98  99  00  01  02  03   86  87  88  89  90  91  92  93  94  95  96  97  98  99  00  01  02  03 Percent change from year ago
Gross Domestic Product
Dashed lines indicate 10-year moving averages. 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 Percent change from year ago
Real Gross Domestic Product
Gross Domestic Product Price Index
M2
Dashed lines indicate 10-year moving averages. 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 Monetary Trends 
Recent Inflation and Long-Term Interest Rates
Percent change from year ago Percent MZM: M2 minus small-denomination time deposits, plus institutional money market mutual funds. The label MZM was coined by William Poole (1991) for this aggregate, proposed earlier by Motley (1988) .
Consumer Price Inflation Rates
Long-Term Government Bond Rates
M2: M1 plus savings deposits (including money market deposit accounts) and small-denomination (less than $100,000) time deposits issued by financial institutions; and shares in retail money market mutual funds (funds with initial investments of less than $50,000), net of retirement accounts.
M3:
M2 plus large-denomination ($100,000 or more) time deposits; repurchase agreements issued by depository institutions; Eurodollar deposits, specifically, dollar-denominated deposits due to nonbank U.S. addresses held at foreign offices of U.S. banks worldwide and all banking offices in Canada and the United Kingdom; and institutional money market mutual funds (funds with initial investments of $50,000 or more).
Bank Credit: All loans, leases, and securities held by commercial banks.
Domestic Nonfinancial Debt:
Total credit market liabilities of the U.S. Treasury, federally sponsored agencies, state and local governments, households, and nonfinancial firms. End-of-period basis.
Adjusted Monetary Base:
The sum of currency in circulation outside Federal Reserve Banks and the U.S. Treasury, deposits of depository financial institutions at Federal Reserve Banks, and an adjustment for the effects of changes in statutory reserve requirements on the quantity of base money held by depositories. This series is a spliced chain index; see Anderson and Rasche (1996a , 1996b , 2001 ).
Adjusted Reserves:
The sum of vault cash and Federal Reserve Bank deposits held by depository institutions and an adjustment for the effects of changes in statutory reserve requirements on the quantity of base money held by depositories. This series, a spliced chain index, is numerically larger than the Board of Governors' measure, which excludes vault cash not used to satisfy statutory reserve requirements and Federal Reserve Bank deposits used to satisfy required clearing balance contracts; see Anderson and Rasche (1996a, 2001) .
Monetary Services Index:
An index that measures the flow of monetary services received by households and firms from their holdings of liquid assets; see Anderson, Jones, and Nesmith (1997 
to five alternative target inflation rates, π * = 0, 1, 2, 3, 4 percent, where f t * is the implied federal funds rate, π t -1 is the previous period's inflation rate (PCE) measured on a year-over-year basis, y t -1 is the log of the previous period's level of real gross domestic product (GDP), and y t -1 P is the log of an estimate of the previous period's level of potential output. Potential Real GDP is as estimated by the Congressional Budget Office.
Monetary Base Growth and Inflation Targets shows the quarterly growth of the adjusted monetary base (modified to include an estimate of the effect of sweep programs) implied by applying McCallum's (1988 McCallum's ( , 1993 equation ∆MB t * = π * + (10-year moving average growth of real GDP)
-(4-year moving average of base velocity growth)
to five alternative target inflation rates, π * = 0, 1, 2, 3, 4 percent, where ∆MB t * is the implied growth rate of the adjusted monetary base. The 10-year moving average growth of real GDP for a quarter t is calculated as the average quarterly growth during the previous 40 quarters, at an annual rate, by the formula ((y t -y t -40 )/40) × 4 × 100, where y t is the log of real GDP. The fouryear moving average of base velocity growth is calculated similarly. To adjust the monetary base for the effect of retail-deposit sweep programs, we add to the monetary base an amount equal to 10 percent of the total amount swept, R(m) , for securities with m = 1,... , 10 years to maturity are obtained by linear interpolation between reported yields. These yields are smoothed by fitting the regression suggested by Nelson and Siegel (1987) , R(m) = a 0 + (a 1 + a 2 )(1 -e -m/50 )/(m/50) -a 2 × e -m/50 , and forward rates are calculated from these smoothed yields using equation (a) in table 13.1 of Shiller (1990) ,
where duration is approximated as D(m) = (1 -e -R(m) × m )/R(m). These rates are linear approximations to the true instantaneous forward rates; see Shiller (1990) . For a discussion of the use of forward rates as indicators of inflation expectations, see Sharpe (1997) . Page 12: Velocity (for MZM and M2) equals the ratio of GDP, measured in current dollars, to the level of the monetary aggregate. MZM and M2 Own Rates are weighted averages of the rates received by households and firms on the assets included in the aggregates. Prior to 1982, the 3-month T-bill rates are secondary market yields. From 1982 forward, rates are 3-month constant maturity yields.
